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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 6/8/2007 have been fully considered but they are not 
persuasive. 



2. With respect to applicant's arguments regarding rejection under 35 U.S.C. 101 , 
examiner maintains previous ground of rejection. The final pitch estimation resulted 
from a series of mathematical operations is represented by numerical data or vector, 
which is not considered a useful, concrete, and tangible result. In order for the final 
pitch estimation to be a useful, concrete, and tangible result, the pitch estimation 
represented by numerical data or vector must be converted into real signal (signal 
transformation). Since there is no indication of signal transformation from numerical 
data or vector into real signal. 

3. Regarding claim 8, claim amendment should be consistent with the specification. 
The term "A machine readable storage medium" in claim 8 should be amended to "A 
machine usable medium". 



4. Applicant's arguments with respect to claims and 4 have been considered but are 
moot in view of the new ground(s) of rejection in view of Suzuki et al. (US 6594626) 
necessitated by claim amendment. 
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Claim Rejections - 35 USC § 101 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

6. Claims 1-8 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

7. Claims 1-8 are drawn to a device of a speech CODEC which estimates a pitch of 
an input speech signal. In order for a claimed invention to be considered statutory 
under 35 U.S.C. 101 , it must be useful and accomplish a practical application. That is, it 
must produce a "useful, concrete and tangible result" (State Street, 149 F.3d at 1373- 
74, 47 USPQ2d at 1601-02). In the present case, the final result of claims 1 and 4-5 
only refer to processing and analyzing the input speech signal to determine a candicate 
pitch (see the claims). As such, claims 1-5 are directed to non-statutory subject matter. 
The dependent claims fail to overcome the 35 U.S.C. 101 rejection directed towards 
independent claims 1 and 4, and thus, are also directed to non-statutory subject matter. 

8. Claims 1-8 are drawn to a mathematical algorithm, per se. Claims to processes 
that do nothing more than solve mathematical problems or manipulate abstract ideas or 
concepts are non-statutory. If the "acts" of a claimed process manipulate only numbers, 
abstract concepts or ideas, or signals representing all of the foregoing, the acts are not 
being applied to appropriate subject matter. Schrader, 22 F.3d at 294-95, 30 USPQ2d 
at 1458-59. Thus, a process consisting solely of mathematical operations without some 
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claimed practical application is drawn to non-statutory subject matter. In this case, the 
claims merely recite the steps of calculating, estimating, and deciding, without any 
practical application being recited. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

10. Claims 1-2, 4-5, and 7 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Ehara (US 6804639) in view of Suzuki et al. (US 6594626). 

11. Regarding claims 1 and 4, Ehara discloses an open-loop pitch estimation device 
of a speech CODEC which estimates a pitch of an input speech signal, the device 
comprising: 

an autocorrelation function calculation unit which calculates a normalized 
autocorrelation function from a perceptual weighing filtered speech signal (element 201 
in figure 4)\ 

a maximum autocorrelation function and a lag estimation unit which receives the 
autocorrelation function and estimates a maximum autocorrelation function, a lag having 
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the maximum autocorrelation function, candidates for the maximum autocorrelation 
function and lags corresponding to the candidates for the maximum autocorrelation 
function (col. 18, lines 22-67); 

a pitch candidate decision unit which decides a candidate for a pitch by using the 
ratio of the estimated maximum autocorrelation function to the candidates for the 
estimated maximum autocorrelation function, and the ratio of the lags having the 
estimated maximum autocorrelation function to the lags corresponding to the 
candidates for the estimated maximum autocorrelation function (col. 18, lines 22-67, 
maximum auto-correlation candidates are determined. The maximum candidates 
among these maximum candidates is used in calculating the threshold value); and 

a pitch estimation unit which estimates a pitch between the candidate for a pitch 
and the lag corresponding to the estimated maximum autocorrelation function by using 
a pitch of a previous frame of the speech signal (col. 12, lines 35-48). 

Ehara fails to specifically disclose that a lag smaller than a predetermined 
threshold as the candidate for a pitch. However, Suzuki et al. teach that a lag smaller 
than a predetermined threshold as the candidate for a pitch (col. 16, lines 27-41). 

Since Ehara and Suzuki et al. are analgous because they are from the same field 
of endeavors, it would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Ehara by incorporating the teaching of Suzuki et al. in order to 
improve pitch estimation accuracy. 



1 
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12. Regarding claims 2 and 5, Ehara further discloses the device of claim 1 , wherein 
the maximum autocorrelation function and lag estimation unit estimates the maximum 
autocorrelation function among the normalized autocorrelation functions and determines 
maximum autocorrelation functions prior to the estimated maximum autocorrelation 
function as the candidate for the maximum autocorrelation function (col. 18, lines 22-67, 
normalized auto-correlation). 

13. Regarding claim 7, Ehara further discloses the method of claim 5, wherein step 
(d) is characterized by estimating a lag that is nearest to the pitch of the previous frame 
among candidates for a pitch by using the pitch of the previous frame (col. 12, lines 35- 
48). 

Allowable Subject Matter 

14. Claims 3 and 6 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The following is an examiner's statement of 
reasons for allowance: Ehara fails to specifically disclose wherein the pitch estimation 
unit calculates K(d.sub.x) for the candidates for the estimated maximum autocorrelation 
function by a formula K(d.sub.x)=a K.sub.log(d.sub.x)+(1-a)K.sub.corr(d.s-ub.x), x=1, 2, 
3, . . . , I and estimates a lag that is nearest to the pitch of the previous frame between 
a lag having K(d.sub.x) that is smaller than a predetermined threshold and the lag 
having the maximum autocorrelation function, wherein a denotes a predetermined 
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weight, K.sub.log(d.sub.x) is calculated by a formula K.sub.lag(d.sub.x)=. vertlin- 
e.[d.sub. ax/d.sub.x+0.5]-d.sub.max/d.sub.x.vertline., I denotes the number of the 
candidate for the maximum autocorrelation function prior to the estimated maximum 
autocorrelation function, d.sub.x denotes a lag of the candidate for the maximum 
autocorrelation function, and K.sub.corr(d.sub.x) is calculated by a formula 
K.sub.corr(d.sub.x)=.vertl- ine.1-R(d.sub.max)/R(d.sub.x).vertline.. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 



Application/Control Number: 10/628,058 Page 8 

Art Unit: 2626 

the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Huyen X. Vo whose telephone number is 571-272-7631 . 
The examiner can normally be reached on M-F, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on 571-272-7603. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

HXV r\ 8/13/2007 



